
210 MONTHLY WEATHER REVIEW. APRIL, 1921 

WEATHER-FORECASTINO MEETING OF THE NATIONAL ELECTRIC LIOHT ASSOCIATION IN SAN FRANCISCO.’ 

By E. A. BEALS, Meteorologist. 

[Weather Bimau, Ran Frs~idsco, Calif., Mar. l R ,  1921.1 

On February 18, 1921, the National Technical Section 
of t.he National Electric Li h t  Association, under the 
auspices of its Pacific Coast beographic Division, held a 
meeting at San Francisco, devoted to discussions of 
weather forecasting. The chairman of the meeting, Mr. 
H. A. Barre, in his opening address said, in part: 
An we stand now every additional ton of agricultural rodiicta 

produced in California, and every additional ton of industrd out u t  
produced muat come from the use of electric power, and the deveEp- 
m a t  of that power, in some measure, conflicta with the use of streams 
for irrigation. 

Mr. Barre further explained that the feeling that engi- 
neers in general were not sufficiently acquainted with 
meteorolo cal and climatological relations to water sup- 

to consider forecasting problems. 
The first aper presented was b Dr. W. E. Ritter, 

that he was a member of a committee that is undertaking 
an international survey of the Pacific Ocean, embracin 
the sub’ecta of oceanograph meteorology, and h drof 

xfornia, &zona, and New Mexico are concerned the 
water suppl 19 the limiting factor in determining the size 

Hence. e v e p  ener should be directed toward a thorough 

mately a matter of preclpltation. 
The next speaker was Mr. E. A. Beals, district fore- 

caster of the Weather Bureau at San Francisco, who 
addressed the meeting on “ Long-Range Weath’er Fore- 
casting.” This pa er lays particular stress on the ossi- 

the Pacific coast. Attention is called to the necessity 
of more extended study of the behavior of the Aleutian 
center of action, as off-shoota coming from it a parently 

While expressing the opinion that there is no immediate 
solving this problem, Mr. Beals 

ing the practical urposes of engineers and others inter- 

In  conclusion the s eaker informed t,he convention of 

the efforts to develop long-range forecastin to a oiiit 

that very long weather records he esamined careful1;g 
by statistical methods before attempting practical appli- 
cations. 

Father Ricard told of the occurrence during recent 
years of a .LOW or H, HIGH on the Pacific coast simultane- 
ously or mthin a day or-two of the time when a sunspot 
crosses the central meridian in the northern or the south- 
ern hemisphere, respectively, of the sun. He urged tshe 
improvement of rainfall forecasting by the use of daily 
observations of the eltctric state of the atmosphere as 
well as by further studies of sunspots and oceanography. 

Mr. B. M. Varne , of the Department of Geography, 

“The Distribution of Precipitation in Washington, Ore- 
He reminded the convention that 

&e Weather Bureau some time ago dassified the system 

ply was t f e main thng  that prompted this convention 

dirktor of t !l e Scnpps Biological 9 nstitute. He stated 

8: dr. Ritter expressed 8 s  conviction-that so s ar as 

of the pop ll7 ation that can be support-ed in those States. 

investigahon of t F e waterasupply, which of course is ulti- 

bilities of making P ong-range predictions of rainf Bp 1 for 

cause the greater part of t-he rainfall of the Paci E c States. 

peels it niay be eventua % y solved t.0 t4he extent of answer- 

ested in this prob f em of weather forecasting. 

the great interest of t R e Chief of the Weather Bureau in 

where it’ may be of practical use, and o B X  his a vice 

r0spec.t of successfull 

University of Cali 9 ornia, followed with an address on 

on,.and California.” 

1 To be publishod in full in the proceedings of the National Terhniral Section, Pacific 
Coast Geographic Sec.tion, National Electric Light dssoeiation. 

of low-pressure arem on t8he Pacific coast into the north 
Pacific type and the south Pacific type. The LOWS en- 
tering from the north Pacific pursue an average 

pressure over t.he Puget Sound country, while those of 
the south Pacific type have an avera e entrance some- 
what north of Point Conception. Mr. 5 arne oints out 
that the regional distribution of rainfall in 6t&fornis is 
very largely a matter of the frequency of these two types 
of ressure activity. 

$he subject of variation of precipitation with change 
in altitude is treated quite full b the author.z 

by Mr. A. H. Palmer, of the San Francisco Weather 
Bureau office, in the absence of Mr. Palmer was read by 
Chairman Barre. The following paragraphs give the 
scope of the paper: 

The snow de oaib in the mountains of California h w e  recently come 
to Fe recognize$ as oue of the most important natural resources of that 
richlv endowed State. Snow is a natural stom$e reservoir and upon 
nielting forma (1) the only source of supply of imgation water? without 
which there could he no extensive agriculture, and (1) a’.meansad 
developing hydroelectric power, upon which the Stute’s industnal 
future is largely dependent. When the nationb coal reserves are 
exhausted nnd the rapidly diminishing oil su ply hap been depleted, 
the potential energy contained in the elevatecfsnow fields of the \Vest 
will case n westward migration of industry, a movement which has 
already begun. 

The heaviest snowfall in North .4merica is found in the hiyher p r -  
tiona of the Olympic Mountains of Kashington, the Cascades of Oregon, 
nnd the Sierra Mevwla of California. It iR not unriaual for de ths of .50 
feet or more to Rccumulate on t.he p u n d  a t  one time. \&e mow 

it fnlls is ordinarily about 10 per cent water, by volume, that which 
a.ci:nmulates on the ground packs and mlidifiw because of preee~re 
and thrnugh alternate thawing and freezing. The great mow depotits 
fnuud in spring are 30 to I O  per cent water, by uolrime, and through 
slow melting in suinmer form the onl water supply. as the summer 
half-year is prwtically r a i n l a  in Cadrnia.  

Becam of im roved methods of trrmmnkion. hydroelectric power 
is now conductef?OO to 300 milem to market. Rear1 all the hydro- 
electric trunk linm in California nin from north to sou&. Some of the 
power consumed in t.he 8an Francimm industrial region comes from the 
melting snows ol niounhins along the Califnmia-0 

For measuring snowfall the difficult problem iRy: ?:%!& a 
proper catch. The nioRt. eatinfactory inetniment devised for thin pur- 
pme is the Marvin Shielded Rain and Snow Gage. a niamive instrunlent 
designed by Frnf. C.1. F. Marvin, Chief of the United States Weather 
Bureau. T t  is 9 feet in height., and about the mouth of the cylindrioal 
can, which form the p g e  proper, there is a doiihle arrangement of 
wind shields. For determining the demity of snow on the ground, the 
most. satisfactory imtrumeiit i n  the snow aam ler, fir& d extellsively 
bv Prof. J. E. (Ihurch. of the Univeraitv of gevada. and mibm uently 
&proved and perfec:ted by Mr. n. C. k d e l .  of the Weather k&tu. 
The sanq’ler is a metal tube which is plunged through the snow to thc 
prnund, sild the snow cdumn thw eecurerl iR subsequently weighed 
by nieani of a Rprinq halance. 

In view of the rapidly diminishiiig coal and oil mrves, it behoove@ 
UL of the present penerat.inn to make a more nearly complete use of the 
vmt. energy now F0in.c to wmte in our unharneesed streanls. Futiire 
genemtionp will not. hold 11s puiltle.. if we continue to consume the 
liniited coal and oil supply and allow the limitlwa energy of mountain 
streams to go to waste. 

The evening session of the convention began romptly 
at S o’clock, and the first paper was entitled, “Ecientific 
Long-Ran e Weather Forecasting’’ by Dr. Charles F. 
Brooks. 8wing to his absence this was read by Chdrmtln 
Barre and received with rapt attention. 

Dr. Brooks is quite o timistic regarding the pessi- 

(subject to wide variations) carrying the centers 

“Snowfall with Particular 5 9  e erence to California,” 

hilit,ies of making depen R able long-range forecasts. He 
Varney, B. M. Monthly Variations of thc Precipitation-AItitude Relations in the 

Central Sierra Nevada of California. (2 figs.) Mo. WLATEER REV., Nov., lea0, 48: 
64s-650. 
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takes the ground, however, that “the Weather Bureau 
can not experiment at public espense upon the public 
itself” and until a sufficiently sound, scientific btisis has 
been reached the Weather Bureau would not be justified 
in attempting to make forecasts of this character. 

Dr. Brooks said: 
The long-rmge forecast oea beyond the realm of storms already in 

existence and which by %eir movement may be likely to afiect IIH 
some time next week. Ita success or failure depends on weather 
features yet to be born. Long-range forecasting, therefore. has but 
little in common with day-to-day forecasting, or even with fqre- 
casting on Saturday what the general character of the weather d w n g  
the commg week mll be. 

He cited methods now in operation in India and Java, 
based in the former case u on the distribution of pressure 

into the summer monsoon winds; and in the latter case 
upon modifications of three-year periods of local pressure, 
wmds, and rainfall. Besides these esamples, Dr. Brooks 
thinks long-range forecasts are possible, “in view of what 
we know about the sequence of the weather, the 
periodicity of solar changes, and the relations bctween 
weather in widel separated parts of the earth.” 

fact that sequences in the weather are not wholy for- 
tuitous. They may come, he thinks, as the result of 
accumulation of slowly chan ing forces to a oint where 

may appear as a result of a marked dimunition in the 
absorption of solar radiation into the earth’s atmosphere 
over a considerable area! owing to changes in reflection, 
if not to actual changes m heat arriving from the sun. 

Periodicities in weather were mentioned for such short 
intervals as a week, a fortnight, or 4 weeks, also for 
longer ones; such as, 8 months, 2 years, about 3 ears, 
53 years, 7 years, 11 years, and 33 to 35 years. &lese, 
he says, are interestmg, for almost without exception 
there seem to be corresponding solar periods, though in 
the case of the shorter ones they are uncertain. 

Dr. Brooks agrees with Kop en, Walker, Helland- 

weather for some of the periods bear a close relation to 
solar activity, but he thinks until this relationship is 
more closely established, it is impracticable to make 
long range weather forecasts from our present knowledge 

lace in the amount of heat 

our not % eing able to forecast the solar changes, as Dr. 
Brooks thinks they meet with some immediate response 
in the mobile atmosphere, though there are others who 
think they act more slowly by affecting the centers of 
action, and these in turn the weather at  distant points 
perha s several weeks or months afterwards. 

In  h s  discussion of the occurrence of similar or oppo- 
site abnormalities in the weather of widely separated 

arts of the earth simultaneously or a few months apart, 
Re says it is suggestive of not only the unified res onse 

delayed reactions, dependent perhaps, largely on the 
slowness of travel of ocean waters. 

After describing how the ocean waters are warmed 
and cooled above their averages for different latitudes by 
a change in wind direction or an increase in wind velor- 
ities, he stated these effects can be traced for many 
months to far4way re ions and i t  is therefore possible 

temperatures. 

affecting the southeast tra $ e winds and their contmuation 

P In  discussing t E esepoints great stress was laid u on the 

the existing balance of weat % er is overturnei. Or they 

Hansen & Nansen, and others t R at fluctuations in the 

received y the abso tion P rom the sun. Another draw- 
back to redictions o ? this character would owur through 

changes taking 

of the atmosphere to any major influence, but a Y so of 

to base seasonal weat % er forecasts upon ocean surfttce 

Dr. Brooks cited a hypothetical case, where a body of 
unusuull wmm water coming through the Strait of 
af FloriL would in 8 or 10 mont,hs influence the weather. 
off the west coast of Europe, and prior to this.affect the 
wetither when passing north and northeast off the east 
coast of Lhe United States. 

While declarinr long range forecasting from ocean 

moment on this account, as the value if successful would 
re ay man times over the cost of their preparation. . 

Pn concLsion, Dr. Brooks emphasized the need of 
learning more about the changes in the sun and their 
relation to changes in the weather, apd above all the 
importance of gathering more information about the 
wetither of the world. 

tem eratures wou P d be a complex and laborious practice, 
he P eels that there would be few who would hesitate a 

He said: 
For the vast expanse of the ocean, covering three-fourths of the 

surface of the globe, we must rely on the few ship,  which do not 
cross all regions, but most of which keep to rather narrow lanes. Just 
ironsider these figiiw~: The Weather Bureau receives from the whole 
North Atlantic but 100 or 200 observations per day, and only half aa 
many from the North Pacific. For all the other 0 ~ ~ 8 3 1 s  the score or 
two of daily observations is approximately equivalent to an ave 
of one for every 3,000,000 square miles, or an area approxima% 
equal to that of’the United States. What would we know about the 
weather of the United States i f  there were but one station reporting 
each day and the aame station probably never reporting twice in a 
year, or perhap even in 10 years? 

of southern California, southwest Africa 
and west Australia and 8 e wrowest of the dtlantic and Indian 
Oceans, in compwimn with the Pacific, might similarly make it worth 
while to look for indications of California rainfall in the rainfall of 
those distant regione. Furthermore, with the aid of correlations found 
for parts of Europe &B uides for comsponding investigations in the 
Pacific, correlations witi a dela of a few months may be found to give 
indications of the semnal w e d e r  to be expected hem. But however 
successful these mav be, they could not compare with what could be 
done with accurate knowledge of the weather and surface temperature 
conditions of the North Pacific Ocean. That region seems to be tho 
breeding place for weather types of the Pacific coast of the United 
States, therefore, that is the region which we must study in order to 
say when there will be a drought and when there will be floods in the 
Parific States. 

Following Dr. Brooks, an illustrated lecture on, “In- 
dications of Seasonal Variations of Weather in the 

iven by Dr. A. E. Growth of Rings of Trees,” 
Douglass, director of the Stewar Observatory, Uni- 
versity of Arizona. 

He stated: 
Tllis work on  tree ring, which I have been interested in for a great 

many yeam, is, you underatand, a study that is not yet finished, and 
as it  were, I am giving you a Bort of report of ita present condition. 

Dr. Douglass’ own synopsis is as follows: 
The data here given were obtained in the identification and memw- 

nient of mom than 100,OOO rings in 8ome 400 different trees. The trees 
included gronps of Douglas firs from Ore n, Sequoia gigclntea from 
California, yellow pines from Arizona anpioCdorado hemlocks from 
Vermont, and Scotch pines from northern Europe. hanv trees have 
systems of riug that show the influence of climatiz conditions. For 
example, the yellow pines growing near Prescott, Arie., give a rainfall 
record with an accuracy of 70 per cent. A slight conservation formula 
which recognizes different states of activity of the trees raises this 
correlation to S5 p’ ceut. The giant slyuoias show some relationship 
to the rainfall a t  rem0 and other p in ta  in the great California Valley. 
It is regretted that full weather records are not being taken in the 
immediate vicinity of these giant and aged trees. 

hiany cycles are exhibited by the trees, of which the most pro- 
nounced is the sunspot cycle or some of ita hermonics. The trees 
around the Baltic Sea exhibit a ronounced rvtlim whose maximum 
occurs a t  sunspot masimum. T i e  cone-beadng trees in the moist 
climates of this country, ~ i ,  far aa tested, also sliow the suns 
conspicuously, but with a difference in phose from the I%::; 
trees. The pine trees of northern Arizona show the half sunspot cycle 
in a pronounced manner. The vsriatioc of these pines from the year 
1400 to 1550 and even 1650 is one of the most marked caws of rhythm 

The meteorologid ana10 

was 6: 



2 12 MONTHLY WEATHER REVIEW. Amm, 1921 

whirh I have observed. The double suns t period of about 22 years 
is conspicuous in  the Arizona pines, a n r t h e  triple sunspot period 
shows in  them for the last 200 years. Both these multiples of the 
sunspot cycle are found also in the European trees. Of lo r periods 
one extending a little over 100 years in the Sequoiaa and in%e pines is 

is a verification of the existance of those cycles over long periods, and 
a chanre of studyi them to great advantage with the analyzing 
instruments above %erred to. 

After a,brief discussion of the lecture b Dr. Douglass, 

oceanography and the circulation of ocean currents, gave 
some specific results of work that has been done in the 
Pacific. He stated: 

a continuous investigation of certain oceanic 
henomena at  the tcripps Institution pier, near La Jolla, southern 

8ali€omia, a relation wau indicated between sea temperatures observed 
during the summer months and the-amount of rain falling during the 
followmg winter months. Thk continuous sene8 of olmervations began 
in 1.916, and up to the preaent time (October, 1910, indkates.t,hat the 
lower the summer temperature, the higher will be the rainfall in south- 
ern California during the foll?wing winter. 

While it would be surprkmg if  such a simple empirical relation as has 
been found for so short a time interval Rhould continue to hold thus 
accurately in the case of as complex a system aa the ocean and the 
atmosphere, it seemed adviaable to call attention to the result, owing to 
the g a t  advantage in using all poRsible means for obtaining some 
indicst.ion of the coming rainfall. 

Dr. McEwen illustrated by means of graphs a correla- 
tion he had discovered .between the temperature of the 
ocean and fo near its shore. He showed that between 

departure of the temperature of the ocean surface was 
least below normal and greatest where the ten1 erature 

portional to the barometric gradient from the center of 
the permanent North Pacific high- ressure area, and as 

conditions, and the pressure conditions are reflected in 
ocean temperatures, there may be a means through the 
study of the ocean temperatures of getting at some of the 
meteorological changes, and possibly making predic- 
tions.* - 

After a short discussion, a paper entitled, “The Prob- 
lem of Seasonal Weather Forecasting,” by Maj. E. H. 
Bowie, was read by Mr. kmstrong. Mr. Bowie stated 
that meteorology has for its goal the making of accurate 
forecasts of wmd, weather, and temperature for long 

eriods in advance. The makin of such forecasts hm 

the meeting was addressed b Dr. Geo. 5 . McEwen, of 
the Scripps Institute, who, a 9 ter describing the scope of 

While conductin 

Point Argue1 f: o and San Diego the fog was least where the 

de arture was the most below normal. These di E erences 
be P ow normal of ocean temperatures, he thinks, are pro- 

the meteorological conditions are re I; ated to the pressure 

received consideration P rom meteorologists of 

engaged in solving this di fi? cult to 

others not wholly scientific 
of the question. The latter, he 

hindrance rather than a he1 

problem. 
8 The paper publiahed In Ban Diqo Farm Bwau fifmthiy, Jan.-Feb., 1921,7:1,4. 

Mr. Bowie, in mentioning the stud that has been given 

in the solar constant, says that all so f a r  have failed to 
bring forth a working hypothesis capable of leading the 
way to the making of forecasts of sufficient accuracy to 
be of value. 

As nothing definite has been evolved after’s0 much 
painstaking study, he thinks the right combination has 
not yet been found, or else the records studied do not 
cover a sufficient length of time really to get at the facts 
in the case. If the records are too short to develop 
periodicities, or if it should happen there is none, we 
should not give up, as he thinks long-range forecasts 
may possibly be made after a better understandin has 
been obtained reFarding the primary circulation of the 
winds of the earth s atmosphere.. 

This circulation is subject to marked deviations from 
the normal, which are brought about by influences that 
are world-wide in their operation. In  illustration, Mr. 
Bowie says : 

We know that abnormally high pressure off the California maat and 
low or relatively low pressure over Alsskrt and the Aleutian Islands 
will give a nlininmm of rainfall in southern California, and that the 
seasons of plus deviations from the normal are aeaociated with high * 

pressure over the interior of Alaska, a southward extension of the semi- 
permanent winter LOW over the Aleutian Islands, and at  the mme time 
a breaking down of the high preesure off the California coast. The 
inference 18 that under the latter condition the lower air strata in  the 
eastern Pacific flows up the west coast of Mexico and, gradually losing 
temperature and becoming supersaturated, give the wished-for rains, 
while under the former condition the winds off southern California are 
from the northweat, and, moving southward and becoming warmer, de- 
part more and more from a state of saturation. 

Mr. Bowie is of the opinion that a thorough study of 
the “ tendencies ’’ of the general circulation over the 
Pacific Ocean and Asia preceding the beginning of the 
rainy season will lead to im ortant conclusions concern- 
ing rainfall in California, a n t t h e  thing to do is to outline 
means for procuring the information wanted, 

will entail the gathering and compiling of observations from all oints 
within and borderin on, and from veesels sailing on the Pacific acean. 
A by no means smalftask, but it would be worth while; moreover, this 
will he a step toward the preparation of daily, seaeonal, and yearly 
charts of the atmospheric conditions of a world-wide nature. Perha a 
when such charts become available for study urpoees many of tEe 
problems confronting nieteorology will be possibre of solution. 

Owin to lack of time, Prof. Henry’s paper, on l1 Long- 
Range f’orecastin”’ was not read at the meetin but 
was submitted an will appear later in the printe3 pro- 
ceedinr of the convention. 

Pro . Henry’s paper contains a lar e amount of his- 
torical matter relating to the subject w a ich is interestin , 
but not of a character to promise hopeful results. #e 
a ees with Maj. Bowie that the most promisin avenue 

ing is a better understanding of the pressure distribution 
over the globe. 
is not a .question of the remire distribution over a single geographic 
unit, but rather the wosd-wide distribution must be forecast before 
we may hope to indicate what type will prevail in the United States, 
for example. 

that the prwure distribution over the Canadian Northwest, including 
blaska and the Pacific. westward from the continent some hundreds of 
milea. exerts a profound influence upon American weather, particularly 
that of the western United States. In like m e r  the preasure over 
the middle western portion of the middle North Atlantic, in conjunc- 
tion with the pressure over northwestern Canada, exerts a strong influ- ’ 
ence y o n  the weather in the eastern part of the country. Manifestly. 
then, in any rational schenie of long-range weather forecasting it is 

the fre uentl-j marked deviation 9 rom the normal in 
meteoro 1 ogical elemeiits, cycles, sunspots, and variations 

This, he says: 

o r. approach to the problem of seasonal weather f orecast- 

This, he says: 

There is evidence, he says: 
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net- to determine in advance what type of preeeure distribution 
will prevail throughout the season. 

Differences in pressure on the earthJs suFface~ Prof- 
Henry said: 

Should these be forthcoming, he says: 
It may be poeaible to discover the imliminary symptoms of the 

changes in osition and intensity of the acific HIGH, which, if amm- 
plished, wii be a forward step toward the goal. 

are largely dynamic results due to motions of the atmosphere. and 
like& the areaa of high barometer and low barometer, respectively, 
may also be largely due to the aforesaid motiom. hut the ultimate 
cause of their formation is due to differences in the density of the atmos- 
phere, which in turn are due to differences in temperature and moistlire 
distribution. 

Because of the importance of these motions causing 
changes in the character of the high and low barometric 
areas over the north Pacific Ocean, Prof. Henry thinks 
there is need above all else of more well established facts 
concerning the weather conditions which result from them. 
These facts are not at hand, and hope of obtaining them 
rests largely in the rapid multiplication of ship observa- 
tions throughout the vast espanse of the Pacific Ocean. 

Prof. Henry does not believe that an examination of 
rainfall records of the past would be worth while, as a 
comprehensive analysis has already been made of many 
of them without discovering any periodicities that could 
he used for forec.asting urposes. 

the negative, but believes we must wait upon civilization 
and settlement in unrepresented districts for further 
observat.ions, and when the are obtained additional 
light will be thrown upon t l at which is now obscure. 
Our best efforts in the meanwhile “should be directed 
towtird t.he enlidment of more and more ship captains in 
the met.eorologica1 service.” 

He does not. think t R e matter is definitely settled in 

SEASONAL FORECASTING OF PRECIPITATION-PACIFIC COAST.’ 

SYNOPSIS. 

An examination i s  made of the observationrtl data of ast years hear- 
ing upon the subject. This examination shnwa clear& that the dis- 
tribution of precipitation in Facifc C‘oast States is not. as a rule. of the 
same order of inteneity, indeed fairly heavy precipitatiuii in Washing- 
ton and Oregon mav be awciated with defiaent rainfall in (’aliforiiia, 
snd vice versa. The physical ground8 for the difference in ilixtribu- 
tion are next sought. Three classes of eewnal distribution are die  
tinguished. and these in turn are dkcuseed with reference to their 
probable causes. 

The conclusion ie reached that a knowledge of the pressure distribu- 
tion over the northesetern portion of the Pacific Ocean and the (’ana- 
dian Northwest affords the most hopeful avenue of approach to a 
rational solution of the problem. 

The annual precipitation in Pacific Coast States ranges 
from a few inches in extreme southeastern California to 
more than.100 inches in the foothills of western Oregon. 
There is thus a very pronounced increase in precipitation 
with increase in latitude, which is more noticeable in 
California than in either Washin ton of Oregon. The 

cipitation of the lowlands and that of the mountain 
masses which parallel the great interior valleys. This 
contrast is greater on the leeward than the windward side 
of the higher mountains. 

Perhaps nowhere in the North American continent is 
the seasonal character of the annual precipitation so con- 
s icuous as in California, where more thun 60 per cent of 
t E e annual precipitation occurs in the three winter months 
of December to Febru while the months of June to 

higher mountain summits. 
Sfutistics avaiZdb.-The most readily available statis- 

tics for the region under consideration are those found in 
Table 1 of the MONTHLY WEATBXR REVIEW. This table, 
in ver nearly its present form, was begun in the last 

Miscellaneous Meteorological Data, Si al Service Obser- 

greatest contrasts, however, are t a ose between the p y -  

September are practic 3 y rainless, except upon the 

half o 9 1884; at that time it bore the heading “Table of 

vations” in the beginning the mon 8 y departures were 

the observing stations that took place during t f e 29 

not known. It is fairly in the last respect after 
1892, although strictly the homogeneity of the 
record is not as great e desired. The exigen- 
cies of the service at times made it necescary to discon- 
tinue an o b s e m g  station or to remove It a short dls- 
tance from its oripnal location. Most of the chan es in 

years considered were of that order. The original sta- 
- 

1 This is a discussion of 9 y f i c  problem of long range fore$a&ng for the Padflc 
e paper by the same author mentioned in the p e n g  coest. It  Is not Identical mth 

u W . - A .  J .  E. 

tions in the north Pacific coast region were: Fort Canby, 
Neah Bay, Olympia, Port An eles, Tatoosh Island, 
Wash., and Astoria, Oreg. For t%e middle Pacific coast 
region in 1592, the following named stations were used: 
Eureka, Point Reyes, and San Francisco, all on the coast, 
and Red Bluff and Sacramento in the interior. The 
south Pacific coast region was re resented b the sta- 

the coast, the other but a short distance therefrom. 
The interior of southern California was re resented by 

to gives the mean preci itation for the month for each of 

latter being computed from those records of 10 to 20 
years in length. I have combined the departures f m h  
the normal of the three winter months, into a single ex- 
pression which represents the abnormality of the winter 
as a whole beginnin0 with December, 1891, and continu- 
ing through until F&ruary, 1930; thus in Table 1, which 
immediate1 follows, the figures 2.6 inches, 2.9 inches, 2.9 
inches in t i e  columns headed “ Nortli,” ‘ I  Middle,” and 

respectively, indicate that precipitation for 
the winter 1891-92 was deficient by these amounts in the 
respective districts. The full-faced fi res indicate 

printe.d in the ordinar type. These figures are ob- 
tained by adding nlgegraicall y the departures of the 
three winter months: they represent, therefore, the total 
or accumulated departure and not the mean departure. 

TABLE 1.- Winter yrtvip’totion cluparluret-Pmjfc Coast Stab. 
[Accumulated departures in Inches and tenths.] 

tions a t  Sa.n Diego, and Los Ange P es one of w ‘ch is on 

the station a t  Fresno. The original table a E ove referred 

the three districts and t R e departure from the normal the 

positive departures, while negative. fl epartures are 

___- 

---- 

1931-2 .._._______ 1.2 1.3 

I I I I II I I I 

Negative departures in ordinary type, positive in full-faced type. 


